A closed connected n-manifold N is called a codimension-2 fibrator (codimension-2 orientable fibrator, respectively) if each proper map p: A4 --t B on an (orientable, respectively) (n f 2). manifold M each fiber of which is shape equivalent to N is an approximate fibration. All Hopfian manifolds with Hopfian fundamental group and nonzero Euler characteristic are known to be codimension-2 orientable fibrators. This paper gives a partial answer the following question: is every closed manifold N with XI (N) Hopfian and nonzero Euler characteristic x(N) # 0 a codimension-2 fibrator? The main result states that, if x(N) # 0 and ~1 (N) is finite, then N is a codimension-2 fibrator. 0 1998 Elsevier Science B.V.
fibrators. If a closed manifold N admits a fixed point free cyclic action having the orbit space homotopy equivalent to itself, N is not codimension-2 fibrator. Therefore S', the torus and the Klein bottle fail to be codimension-k fibrators for all k > 1. For example, there exists a map p from S3 to S2 that every fiber of p is homeomorphic to S' and p is not an approximate fibration. (See [5] .) Since all simply connected manifolds and real projective n-spaces (n > 1) are codimension-2 fibrators, it is natural to ask the following:
Question [6, Question 6.31. Is every closed n-manifold with finite fundamental group a codimension-2 fibrator?
Let N and N' be connected closed n-manifolds and f : N + N' be a map. If both N and N' are orientable, then the nth homology groups with coefficients The degree mod2 off is defined by Hn(f:Z2)(1). The author does not know whether every Hopfian n-manifold N with rri (N) Hopfian and Euler characteristic X(N) # 0 is a codimension-2 fibrator. By Theorem 1.3, we see that every orientable closed manifold N with finite fundamental group and X(N) # 0 is a codimension-2 orientable fibrator. Let N" be a closed n-manifold with X(N) # 0. And suppose that 7rI (N) is finite. The purpose of this paper is to show that N is a codimension-2 fibrator. The scheme of the proof is similar to these of [6, Theorem 5.11 . To show that some N-like decomposition map p: Mnf2 + B is an approximate fibration, we must check some homotopy condition, that is, the condition in Proposition 3.5 below. But, by make use of duality, it is easier to check the homology condition than the homotopy one. Accordingly, we define the mod2 continuity set C' below. Firstly, Section 3 provides that for each closed n-manifold N with rri (N) finite and X(N) # 0 and N-like map
is an approximate fibration, where C' is the mod2 continuity set of p. Finally, Section 4 presents that C' = B.
Preliminaries
Throughout this paper, all spaces are locally compact, separable metrizable, and all manifolds are finite dimensional, connected and boundaryless. Whenever we allow boundary, the object will be called a manifold with boundary. Homology is computed with integer coefficients unless another coefficient module is mentioned. E* denotes the plane with the standard topology and *k(X) denotes the lath shape group of a space X. See [21] for the shape theory.
The following facts for FANRs are known:
A space X is a pointed FANR.
@ X has the shape of a CW complex. 
Mod 2 continuity sets and approximate fibrations
In the rest of this paper, the setting is that N" is a closed n-manifold, G is an N-like upper semicontinuous decomposition of an (n + 2)-manifold Mnf2, the decomposi- For each closed surface F with negative Euler characteristic, we see from [6, Lemma 3.51 that F satisfies condition (1). But most manifolds do not satisfy the condition (l), for example, there exists a map from the n-sphere S" to itself which has degree one mod 2 and which is not a homotopy equivalence. But S" (n 3 2) is a codimension-2 fibrator.
When we would like to prove that p is an approximate fibration, the continuity set takes an important role. The following result shows that when N has no 2-l covering, it suffices to consider the continuity set C.
Proposition 3.2. Suppose a closed n-manifold N has no 2-l covering. Then for each g E G, there is a small orientable neighborhood of g in M.
Proof. We can see from Theorem 2.1 that B is a 2-manifold with (possibly empty) boundary. Therefore there exists a small neighborhood U of p(g) in B such that U is homeomorphic to either an open 2-cell or {(z, y) E E2: y 3 0). We prove that p-i(U) is orientable. Suppose not. Consider the orientable double covering 4: U* --t p-'(U), the decomposition G* = {g& / g& is a component of g* = q-'(g), g E G, and g c p-'(U)}, and the decomposition map p* : U* ---t B* = P/G*.
We show that for each g E G satisfying that g c p-'(U), g* = q-'(g) has two components and each component g& of g* has the shape type of N. Suppose that there is an element g E G such that g c p-' (U) and that g* is connected. From the homotopy exact sequences of (U', g*) and (p-' (U), g), we have the following diagram:
By the above diagram, we see that (q[g*)#: iil(g*) --f +1(g) is injective and is not
surjective.
Since g* is a connected FANR, there exist connected open neighborhoods lJ1 and U2 ofgandmapsai:Ui-+Nand/3i:N+U; 1. Since P is connected, q" is a covering.
is not an epimorphism. Thus, neither q' nor q" is a homeomorphism.
Since q/U,* is a 2-1 covering, q" is a 2-1 covering, that is, q' is a 2-1 covering. This is a contradiction because N has no 2-l covering. Thus, for each g E G with g c p-' (U), g* = q-' (g) has two components and each component g; of g* has the shape type of N. The diagram is an epimorphism. 0
The proof of [6, Proposition 2.61 yields the following proposition. We give a detailed proof in our context for sake of completeness. Since iil(go) is finite, the map q is a finite covering. And let q* : N* + N denote the universal covering.
Claim. For each g E G in p-'(V), g* = q-'(g) has the shape type of N*.
Proof. First, we will show that g* is connected. From the homotopy exact sequences of (I/*,g*) and (~-'(v),g)~ we have the following diagram:
,,(,*)A- , q) ) is a multiplication by s mod p.
This shows $+ : ~1 (L(p, q)) + ~1 (L(p

Manifolds with finite fundamental group and nonzero Euler characteristic
The setting throughout this section is that pip-' (C') : p-l (C') + C' is an approximate fibration. where C' denotes the mod2 continuity set of the decomposition map 
Theorem 4.1. Let Nn be a closed n-manifold satisfying that x(N) # 0 and suppose that ~1 (N) is jinite. Then N is a codimension-2 jibrator:
Proof. We see from Corollary 3.7 that p/p-'(C') :p-'(C') + C' is an approximate fibration. The goal is to prove that C' = Int B and that B is a 2-manifold without boundary. 
We focus on D' = (Int B) \ C' and M' = p-' (Int B). We intend to prove that
